Key indicators: single-crystal X-ray study; T = 208 K; mean (C-C) = 0.004 Å; R factor = 0.061; wR factor = 0.162; data-to-parameter ratio = 15.5. . The molecule lies on a center of inversion. One of the rings lies approximately in the P-C-C-P plane; the dihedral angle is 174.53 .The other ring is not quite perpendicular; the dihedral angle is 71.1 . The compound is isostructural with the R = Ph, 4-C 6 H 4 CH 3 and 4-C 6 H 4 CH 2 CH 3 analogues. It is well known that the basicity of phosphines and diphosphines can be altered by changing the electron-donating ability of R; however, the structural parameters for the title compound do not significantly differ from those of the aforementioned substituted-phenyl compounds.
Related literature
For the synthesis of the title compound, see: Chatt et al. (1985) . For the crystal structures of similar 1,2-bis(diphenylphosphino)ethane structures, see: Tiekink (2001) ; Zeller et al. (2003) ; Zeller & Hunter (2004) . For related literature, see: Allman & Goel (1982) ; Larson (1970) ; Nordwig et al. (2006) ; Streuli (1960) ; Tolman (1970) .
Experimental
Crystal data C 30 H 20 F 12 P 2 M r = 670.41 Monoclinic, P2 1 =n a = 15.188 (11) Å b = 5.402 (4) Å c = 18.123 (13) Å = 99.044 (9) V = 1468.3 (19) Å 3 Z = 2 Mo K radiation = 0.24 mm À1 T = 208 K 0.40 Â 0.10 Â 0.10 mm
Data collection
Bruker SMART APEXII diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 2006) T min = 0.91, T max = 0.98 9947 measured reflections 3240 independent reflections 2616 reflections with I > 2(I) R int = 0.044 Refinement R[F 2 > 2(F 2 )] = 0.061 wR(F 2 ) = 0.162 S = 0.95 3229 reflections 208 parameters H-atom parameters constrained Á max = 0.73 e Å À3 Á min = À0.43 e Å À3
Data collection: APEX2 (Bruker, 2006) ; cell refinement: APEX2; data reduction: APEX2; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: CRYSTALS (Betteridge et al., 2003) ; molecular graphics: CAMERON (Watkin et al., 1996) ; software used to prepare material for publication: CRYSTALS. 1, phenyl]phosphino}ethane was obtained accidently during the recrystallization of trans-Re(Cl)(N 2 )(R 2 PCH 2 CH 2 PR 2 ) 2 [R = 4-Ph-CF 3 ] from diethyl ether. We were interested in preparing this complex in order to measure its luminescent properties and then compare them to those for the analogous R = Ph, 4-Ph-OCH 3 , and CH 2 CH 3 complexes. Our preliminary results indicate that these complexes show simultaneous emission from two excited levels of different orbital parentage. Our intent is to investigate how changes in diphosphine basicity brought about by variations in R influence the bandshape and lifetimes of these emissions thereby allowing us to assign the excited states responsible for luminescence.
The title compound resides on a center of inversion. It is isostructural to its R = Ph, 4-Ph-CH 3 , and 4-Ph-CH 2 CH 3 analogues. It is well known that the basicity of phosphines and diphosphines can be altered by changing the electron donating ability of R; however, the structural parameters for the title compound do not significantly differ from the aforementioned phenyl substituted compounds.
A summary of the C-P bond distances, C-P-C bond angles, and sums of the C-P-C angles is given in Table 1 for this work and several related diphosphines that contain aromatic and aliphatic substituents. The title compound has nearly identical geoemtric parameters about phosphorus as the other phenyl diphosphines and there appears to be no experimentally significant trends that parallel the electron donating ability of the para-substituent, which follows the order CH 3 CH 2 > CH 3 > H > CF 3 (Nordwig et al., 2006; Allman & Goel, 1982; Tolman, 1970; Streuli, 1960) . The aromatic diphosphines display Σ C-P-C values of about 303.5° which indicates a pyramidal arrangement of the bonds about phosphorus. The aliphatic diphosphines are more electron donating with the less sterically demanding R = CH 3 and CH 2 CH 3 cases giving rise to lower ΣC-P-C values. The R = CH(CH 3 ) 2 and C(CH 3 ) 3 compounds display larger ΣC-P-C values and longer C-P bond distances due to increased space requirements for these bulkier substituents. Substituent effects for the alkyl substituted compounds have been discussed previously (Bruckmann & Kruger, 1997; Eisentrager et al., 2003) .
One of the rings lines approximately in the P-C-C-P plane; the dihedral angle is 174.53°·The other ring is not quite perpendicular; the dihedral angle is 71.1°.
Experimental
A non-crystalline sample of R 2 PCH 2 CH 2 PR 2 [R = 4-Ph-CF 3 ] and a crude sample of trans-Re(Cl)(N 2 )(R 2 PCH 2 CH 2 PR 2 ) 2 [R = 4-Ph-CF 3 ] were prepared according to previously reported methods (Chatt, et al., 1985) . Crude trans-Re(Cl)(N 2 )(R 2 PCH 2 CH 2 PR 2 ) 2 was dissolved in a minimum of diethyl ether at 20° C. The yellow-orange solution was filtered and ether was gradually evaporated by passing a slow stream of nitrogen gas through the flask. A mixture of microcrystalline orange solid and pale yellow-orange crystals formed over the course of 4 h. A pale crystal from this mixture was analyzed. (2001) supplementary materials sup-7 Fig. 1 
